Red acrylic resin was injected into the bilateral common carotid arteries and vertebral arteries as soon after the start of a necropsy as possible.
Immediately after a removal of the brain, blue acrylic resin injection was made through the superior sagittal sinus and the great cerebral vein. The * Directed by Prof . Tadayoshi Kobayashi.
TAKEO YAMAMURA brain substance was resolved in 10% sodium hydrate and washed in running water for study of cerebral vascular architecture.
The mixture consisting of equal amount of methylmethacrylate and ethyl methacrylate was used. The benzoil peroxide and dimethylaniline were applied as polymerization catalyser and crimson lake and prussian blue were employed as a dye (Fig. 11) . Results 
A)
Arteries of the Anterior Brain Stem Including Basal Ganglia, Thalamus, Caudate Nucleus, Internal Capsula etc.
1) Aa. corporis striati anteriores arise from the anterior cerebral artery and Aa. corporis striate mediae arise from the middle cerebral artery, running toward the opposite direction to the stem-arteries.
2) What are hither-to called A. striothalamica and Aa. lenticulothalamica can not be traced in our cases.
3) Globus pallidus is rather poorly vascularized compared with the other nuclei.
4) The rami perforantes of basilar artery as well as superior cerebellar artery are distributed over the tegmentum of the pons.
5) No anastomosis between
arteries of anterior brain stem was observed. (Fig. 12 ). Aa. corticales arize from rather large meningeal cerebral arteries (which are usually connected with the A. medullaris), they directely or after a short transverse trip over the cortical surface extend into the brain tissue with a right angle to the cortical surface, then many are distributed into the cortex running in a somewhat curved fashion and complteely ramified before getting into the medulla. The branches from the meningeal cerebral arteries are extending into the deeper sulci, making the more dull angle to the cortical surface.
B) Meninggeal Arterial Anastomoses in the Cerebrum
The main branches measure 40 to 60 ƒÊ in diameter (Fig. 1) . The branches of cortical arteries can be clasified into 3 major forms: 1. branched, 2. tendril, 3. braiding. The structures of A. corticalis consist of mixture of previously described 3 forms and usually a combination of the tendril and branched forms is encountered.
No anastomoses between branches or main branches of Aa. corticales are evident (Fig. 2) . 
2) A. Medullaris:
The many small branches running over the cerebral surface arising from the anterior, middle and posterior cerebral arteries go into the brain tissue and terminally continue to the A. medullaris. The A. corticalis and sometimes A. subcorticalis give off many branches, before going in to the brain tissue, which run through the cortex parallel to the A. corticalis, then abruptly make a sharp angle toward the nearest lateral ventricle reaching into the medulla without narrowing of the lumen. The Aa. medullares are gradually reducing in diameter without interlacing each other and completely ramified terminally.
The main branches measure 100 to 200,u in diameter (Fig. 3 ).
There are a few anastomoses between the A. medullaris in the medulla. The forms of ramification of the A. medullaris in the medulla are following; 1) branches with a right angle, 2) backward, 3) onward and 4) revolving.
There are no anastomoses between their neighboring branches, though main branches show the anastomoses which has previously been described (Fig. 4) .
The Aa. medullares give off branches mainly up and down, running over the same plate to the main branches along the long axies of the gyri. The branches make a dull angle at the corner of the main branches corresponding to the angles of the gyri. In the areas of near the ventricle, however, some main branches give off branches in different directions (Fig. 5 ).
3) A. Saubcorticalis: A. subcorticalis are distributed in the almost similar fashion to that of the A. medullaris with exception of some differences that the former is smaller and shorter than the latter and is completely ramified in the upper portion of the medulla (subcortical white matter). The writer gives a name of Aa. subcorticales to these arterioles based upon the distributed area.
These arterioles are considered to be 2 types. 1) Long type: this measure 60 to 80 ƒÊ in diameter and 1 to 2.5 cm in length, giving off branches only in the medulla.
2) Short type: this measure 50 to 60 ƒÊ in diameter and 0.5 to 1 cm in length, giving off branches in the deeper portion of the cortex, then go into the medulla with some ramifications in the medulla. The small branches lie on the same plate to the main branches, which is in parallel to the long axes of the Gyri.
In this type of ramification, the branches of the cortex are corresponding to the Aa. corticales and the branches of medulla to the A. medullaris. The branches of the Aa. subcorticales make a same plate to that of the main branches in the medulla as do the A. medullaris. However, no anastomoses between these main branches are evident, comparing to the A. medullaris having anastomoses between main branches.
The distribution of this artery is limited only in the upper portion of the medulla just beneath the cortex (subcortical white matter) having a clear distinction to the deeper Aa. medullares (Fig. 6, 7 ). Branches of all cerebellar arteries running over the superficial areas of cerebellum are distributed mainly in the cortex, while in the most parts of the medulla two rather large deeper branches of the superior cerebellar artery are encountered (Fig. 8) . The vermis cerebelli is divided into the left and right in the midline and is supplied by branches from the superior cerebellar arteries without their bilateral arterial anastomoses (Fig. 8 ).
E) Venous System of the Brain 1) Veins of Anterior Brain Stem: Venules are collected into many veins running in parallel each other and making some curves and reach to the lateral ventricular wall, then at this point they change their directions along the wall, going into the V. terminalis and thereafter they, through the Vv. cerebri internae and V. cerebri magna, reach to the sinus rectus.
Some of them pour into the Vv. anastomoticae sagittales without making a usual structure of main venous branches and form many anastomoses with V.
terminalis.
The venules in the anterior brain stem are collected to 3 or 4 rather large venous branches to descend and terminate into the V. basalis. These rather large venous branches are anastomosed with V. terminalis and Vv. anastomoticae sagittales in the upper portion without decreasing in diameter. These are many anastomosed branches between the inferior and superior venous system and no
clear distinction between them is demonstrated in the peripheral branches ( Fig.9 ). Table 4 . Table 5 .
TAKEO YAMAMURA Table 6 .
The Localization of Hemorrhages:
The table 7 shows the localization of intracranial hemorrhages in leukemia and aplastic anemia. In aplastic anemia, the hemorrhages are mainly based upon increased per The edematous necrotic cerebral hemorrhages are observed in both cases of leukemia and aplastic anemia which are considered to be caused by both factors of local circulatory disturbance of the cerebral venous system and of generalized anemia. Only in the upper portion of the medulla (subcortical white matter), the specific type of hemorrhage occured parallel with a distinction between cortex and medulla is encountered.
Microscopic examination of this lesion shows no leukemic cell infiltration but hemorrhage accompanied by cerebral edema, necrosis and small hemorrhages in its visinity (Fig.  18, 28 ). In the cases of aplastic anemia, the localized massive hemorrhage with extensive cerebral edema and necrosis similar to that of leukemia is noted only in the subcortical white matter or deep white matter excluding the cortex and the subcortical white matter (Fig. 19, 20, 21 ).
The lesions of necrosis and hemorrhages in both cases occur in different areas which are thought to be explained by specific charactors of blood circulation in the subcortical white matter and deep white matter.
The writer clacifies this as the edematous necrotic cerebral hemorrhages on the basis which will be discussed later.
III. EXPERIMENTAL STUDIES OF CEREBRAL HEMORRHAGES AND SOFTENINGS DUE TO CIRCULATORY DISTURBANCE OF CEREBRAL VENOUS SYSTEM IN ANEMIC DOGS Materials and Methods
One hundred mature dogs, weighing 10-15 kg each, were used and 22 dogs of which were tolerated in the operation. Approximately 5 ce of 8% phenyl hydrazine hydrochloride solution was injected intravenously per a day or so for producing 30-50% hemoglobin in Sahli method. With these anemic dogs under ravonal anesthesia, the superior sagittal sinuses were ligated at the point of distal end just before going into the confluence of sinuses and melted paraffin with 40•Ž melting ,point. was injected into the superior sagittal sinus to be filled in the rather large main branches of superior cerebral veins. Postopera tively, 20 to 50 cc of 1% trypan blue saline solutions were injected intravenously in several occasions for the examination of permeability of blood vessel walls in the brain. The autopsy was performed in the animals died or killed 3 hours to 7 days after the operation. The brain was fixed in 10% formalin solution and embeded in the celloidin etc. for many different stainings.
Results
Twenty two dogs out of 100 were satisfied in the operation.
The figure 29 Fig. 29-34 ). In the leptomeninges were hemorrhages, edema and infiltrates of neutrophiles and small round cells in some cases (Fig. 35-39 ).
DISCUSSIONS ON THE EDEMATOUS NECROTIC HEMORRHAGES
The mechanism of the edematous necrotic hemorrhages will be discussed, since the writer observed the edematous necrotic hemorrhages in the subcortical white matter or the deep white matter of the patients with leukemia and aplastic anemia and they were also induced experimentally which have previously been described (Table  9 ).
Three types of the edematous necrotic hemorrhages are clacified, showing The arterial system in the cerebral gray and the white matter with even the deep medulla is originated from the anterior, middle and posterior arteries running cerebral surfaces which has previously been mentioned in the chapter I. The venous system assumedly returns in two ways; the one in the subcortical white matter and the cortex returns to the cerebral surface and the other in the deep white matter reaches to the ventricular wall. In details, the blood flow in the subcortical white matter supplied by A. subcorticalis returns to the corres ponding veins (V. subcorticalis) in the subcortical white matter and reaches to the cerebral surfaces, while the subcortical veins are rather poor in the anastomoses than the V. corticalis, which have strong anastomoses and innumer able openings to the meningeal veins, and pour into the small numbers of the main branches of the veins. Therefore, when an inhibitant factor against to the blood circulation occurs localy, the following effects will be observed easely. The mechanical pressure to the veins due to the subarachnoid hemorrhages with a certain extension, thromboses of venous sinuses and main branches or leukemic cell thrombosis in the cases of leukemia produces slight passive congestion in the cortex, while in the subcortical white matter it produces severe one. Moreover, marked differences in the numbers of the arterial distribution between the cortex and medulla are encountered. In addition to the localized venous blood circulatory disturbances in the brain, the effect of generalized hypoxemia appears markedly in the poorly vascularized medulla. Then, the generalized hypoxemia due to leukemia or aplastic anemia with the localized blood circulatory disturbances in the cerebral veins, having changes of blood components and the increased blood vessel permeability produce congestive edema, necrosis and softening in the brain substance due to venous circulatory disturbances. Finally small to large hemorrhages followed by degenerative necrosis and damages of vessels selectively in the distributed areas of the veins of the subcortical white matter are encountered. In the cases of leukemia and aplastic anemia having edematous necrotic hemorrhages, are encountered severe anemia, subarachnoid hemorrhages, thromboses or leukemic cell thromboses in the corresponding areas of venous returns. These findings insist on writer's hypothesis. The pathogenesis of edematous necrotic hemorrhages in the deep white matter will be similar to that of the subcortical white matter. The establishment of the local blood circulatory disturbances, the circulatory disturbances reaching to the ventricular of massive or submassive hemorrhage were observed in the first group and 1 (10%) in the second. In other words, higher incidence of cerebral hemorrhage was observed in the first group than in the second with the ratio of 14 to 1 (Fig. 40-45) . Furthermore, dogs with increased blood pressure had smaller lesions of softening and milder sensory disturbances and hemiplegia than those with de creased blood pressure. These findings suggest a close relationship between the blood pressure and formation of collaterals (probably by capillaries or arterioles). "Angionecrosis" was divided into 2 types according to the staining properties (Table 10 ). Table 10 .
Type II stained with Azan staining was positive for fibrin. With other kinds of staining it showed the same staining reaction as Type I. Type I seems to be made up by the infiltration of serum components without fibrinogen into the vascular wall as well as into the perivascular tissue, and Type II serum components with fibrinogen. Type I is observed in a relatively early period after the operation and Type II late in general ( Fig. 46 and 47) .
No acid-mucopolysaccharides (Alcian blue negative) were noted in the angionecrotic lesion.
"Angionecrosis" appears to be induced by the increased blood flow i n the degenerated or necrotic arteries in the lesion of cerebral softening due to arterial ligation, followed by the rupture of arteries resulting in hemorrhage, or by the infiltration of serum components into the vascular wall. Therefore, "angionecrosis" appears to be a n accompanying phenomenon with cerebral hemorrhage, representing modified arterial degeneration or necrosis in cerebral softening by the imbibition of serum.
In conclusion, a close relationship was observed among cerebral hemorrhage, blood pressure and cerebral softening caused by arterial ligation . The writer has studied histologic examinations about cerebral hemorrhages and softenings on the autopsy cases and attempted to explain the pathogenesis of cerebral hemorrhages. The writer seemed : to reach the following under standings of the pathogenises on cerebral hemorrages on the basis of experimental studies of the dogs as well as the histologic examination of the human materials (Table 11 ).
1) Decreased amount of blood circulation in the brain, namely anoxic or hypoxic conditions, if it is severe, produces necroses or softenings in the cerebral substance. In addition to this, with increased blood pressure and following increased circulatory blood volume in the lumens lined by the degenerated and necrotic vessel walls in the areas of softenings and their visinities, the vessels are breakdown and so-called spontaneous cerebral hemorrhages or hemorrhagia per diapedesin occur.
In the "angionecrisis (fibrioniode Wandnekrose STAMMLER, Hyalinose-SCHOLZ, Plasmatische Zerstorung-Wolff)," plasma components infiltrate into the degenerated and necrotic blood vessel walls. This "angionecrosis" is a phenomenon occured simultaneously or secondarily with the cerebral hemorrhages.
On this basis, huge hemorrhages into the areas of softening due to blood vessel breakdowns are spontaneous cerebral hemorrhages and multiple hemorrhagia per diapedesin into the areas of softening are of "red cerebral softening ." In the cases of cerebral softenings having no increased blood pressure, it is of "white cerebral softening." In the spontaneous cerebral hemorrhages, red and white cerebral softenings, the basic mechanism is the same. However, they reach to the different conditions up to what important roles play during their courses; factors of either increased or decreased blood pressure, either blood vessel breakdowns or extravasation with whole blood through the vessel walls or only plasma components into the vessel walls.
2) Decreased amount of blood circulation, hypoxic conditions, if it is mild and longstanding, makes degeneration of the vessel walls, chiefly endothels, then the permeability of the vessel walls is increasing. Futhermore, with the factor of increased blood pressure, the plasma components infiltrate into the vessel walls and their neighborhoods, producing "angionecrosis." This angionecrosis is a primary and causative factor, forming secondarily spontaneous cerebral hemo rrhages which are observed when the blood vesseles are breakdown or something happens after forming of the milialy aneurysms.
In the pathogenesis of the decreasing amount of blood circulation, the narrowing of the lumen due to arteriosclerosis, repeated drops of blood pressure, blood vessel spasms, embolism and others should be considered. In conclusion, 1) the cerebral hemorrhages occur in the following conditions; 
